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(54) BIODEGRADABLE MAGNETIC INK 
COMPOSITION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a magnetic ink 
composition which is biodegradable and can be used for 
preparing a magnetic recording layer of a commutation 
ticket, a magnetic tape and the like, by producing an 
ink composition from an organic solvent having specific 
properties, a biodegradable resin being soluble in the 
solvent and a magnetic material. 

SOLUTION: This biodegradable magnetic ink 
composition comprises, as essential components, (A) an 
organic solvent having a solubility parameter in a range 



of 8 to 10 (for example, methyl ethyl ketone), (B) a 
biodegradable resin being soluble in the solvent and (C) 
a magnetic material. As component (B), a poly (lactic 
acid) resin is suitable. Further, a polyflactic acid) 
resin compounded with an aliphatic polyester resin can 
provide a magnetic layer which has appropriate hardness 
and flexibility, and also has excellent magnetic 
recording characteristics. It is suitable that an 
aliphatic polyester resin is contained in an amount of 5 
to 40wt.% based on the total weight of the biodegradable 
resin. If desired, a curing agent can be compounded with 
component (B). Illustrative examples of component (C) 
include y-iron oxide and magnetite. 
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[gf#Ifil] CAD vAxAlCi^^gBp^T^l/© 

tf $$ppf£fi£ CAD x— # «tt*3£tf SiBff J* C 

WaB«ftfPJsfiCAD7 ? -^Wiii^afc«l:»3tt*ii*^fc 

BEp^figCADx-iS'^a^ViT, MiLlSM tU2>~tt 

OWffi^ErxJKO 5 £ ©— ^raSES^ ^©-fl^-egR©^ 

©»«»«*ifeirrs!&j£W£^a£» 

[fflt#3fl2] CAD->7.xA££31f&©SI5i&^x;i/© 

C A D ^ £SE*S£tJ SSS 

ifiS: C A D x — ^ WtiL^We. £ , 

SBp'p&i: C A D x- ^ ICgo'^TilKgBS^xJPWgBa 
ffiE6?ft^7*JI/©Efi&S©«fc£#*STLifc;L<l:£& 

[lt*K3] j»E«ft*7*;l'©E«!fi«iK7 Lit 

m u x > £ n e * x^ ra © # s *-r w 
jB©7*-**±j«*"*«*^fl7*-*£j*^a*3 5 

c i *W«fci"*W** l * fctt 2 GttoMff 

.[«*3S4] CAD^XxAKcfcSltfcWgGiS^xVl/© 

xJi'© 5 ©— *© B ?ia ; E7 f ;i'©sa-&ii-SB©^tt^ia© 

fc£ S ■&Xftil*©g|5p a p ; &xJV©'ft-&^©^ : bc4# 

[iMfc>K5] CADv-XxA<c e t^te^c©o?iFp : &-r;i'© 
&^p a p^xJU©^am5i)ii#*5«tI>*ffi3j[^-&^^-aOgB 

aastcAD5 tf -^n*"^v»T«a : e7 s ;i'OEii't4«* 
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EWfl^ t\»U t EBttBtfiRft £ L/ W EWfi t 
[111*316] WEfflft^x.M'OBBjWftTLfclRfc. - 

10 4 5 
[0 0 0 1] 

[$£W<Dmir Z>&W:ft¥f] #f£WteCAD (computer a 
ided design ) ->^7 s -i»«cJ;*»*»W-*X«-r*«« 
iatt398»«*J:r/-€-©*Scfc«t), fcOtottCADv' 
^7 t AKJ:*«*KW'T?OWft : &7*;i'©E«*J«t^aSt 

[0 0 0 2] 

20 [^*©&ffi] fM3#tf>S©»5*fcS'2t»T 

3^©Sa^x;u*MKMtci$fh^^fe*©->^.7-A 

tut, ws^Ex;!/©^. EBis.t^iffl.itfpai^fT 

^— H> •7'^7.#©A^SB<i:?:tl^.i'c3^7cCA 
[0 0 0 3] ^©«k-5^*©3^7cCAD->7.-r-A(C 

#v»Ttt, ^gc©g|5p?, ; ex;u*7 :: ^xyw-i'±©m^{fi: 

30 BtcEBf £ISlcfiJffl##ffi l §p^7*;i'©EB&B©l¥»l 

[0 0 0 4] 3^7cCAD^fASffl^T|fi»[ 
©^>5 ; E7 i >lU©EB*3J:t>"M5i^*fT : o/t^, £X© 

y i7 ©apgxeKtS^&x^raw^^ttisn/t^-a-^ 

• it, ^^3^750 AD->7>xAt'i:^|g^l§:itt'M-3X 

^ £ El f -5 fc * © 12 f+ ^ H £ ff ^> X t . 
[0 0 0 5] 3^7cCAD->XfAS:ffl^T?S 

40 ^©g?s ; &7 : ;v©Efi*3<t^m5i^*ffofe^. 3#: 

TcCAD^T-AlCkDffjaanSCAD^^tttB'J 

*jjh # i l- "b © zmmmffim ov7Wx 

•aBSr^— H^lc «k«.JS*S5fit©A*j»"«kt3X]il:^ 

^-bx, c:©->5zlU-->3 >©jfigTiii^S^©ra 

50 ^^igiSH-lcMoXCAD^x^ct^ttJtSfP^rffl^x 
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;U©KW£!EfcfT-3TV»*. 
[0 0 0 6] 

CD 3 ^7cC AD ->7.xA(C*3ViTW, S$ l 5n : E:'T : .'l'£x-l' 

T(/>£>. $Ltz. 3&7CCAD5'X5vA£fflV>T*t$fc©8& 

T#&7 UfciJi&^TW*** bT&ffiiS^T^l'fB]©^ 
©WSSSr^xy^bTV^. c5^td, 3^7tiCAD^7. 10 

fr o fcft . CADtfJl't tt33"J »C*«l»*f ffl © * 
fly* b T A * X ;v IB ©HMJIIMI 5 * tftffi b T V » * . 

[0 0 0 7] b^b/St^S.. =G£*©3&7nCAD->X^ 

■f * BS f Uffl *f5&*8&fii ^ fto ©Efi&ftl ©Sftffl fcJffi^fit 

[0 0 0 8] Sfc, «S^7*;i/©»SrCft*£Til*7b;fc: 20 
SHSfiS ©^H !c «t t> T m © BPS ^ 5 s )V £ © IB tc $t fz 

* @»f S it » ©Rff* 3Ete tt£:fcfcf£*l$M * » b . 

£ © f£ ^ © ft ± © #> i o X 1/ * * . 
[0 0 0 9] S&lw» M-COSlfi^TJHCMbTCAD 

#cof^*ic^sw±cos#ra^^oTv^. 

[0 0 10] #^teC©«k 5 bTfcSnfc 
fccOT&O, CADS'X^AfciSftflSBfcihT'WaBflrE 

x;ucoses*5 ^^iiit^coSi^-fk^H^ ' 

[0 0 11] 

ttSggiC^^T, C ADvX-rA^S&S&iFn^-T^ 40 

o»iB»«*«fc«»tt#a*'&trWiaffj*cAD5 f -^ 

f^fig c a d ^ ttii^a «t d a *a * nfcWflf^j* 

co nTftjJ* cogp S. =t =f ) V ©3£ WsJsfii £ ffl PEt" Z> ®.iLU& 



[0 0 12] Sifc^&Wte. CAD-^fAl:^ 

c ADx-^tta^at » wiaajftaA c 

A D 5 s - ^ M ji^S <fc o s nfc aba ffift c A d 

l^&ttiliSStcSc^X, KtcEe^^-WmFsB^S^x 
JPfcE«ffi«**<Eft3e bfefflESHfttT*.'!'*: <0T*©* 

[0 0 13] C AD->7.xAtC«t^>1t 

iCfeV^T, #gEa ; ET r ;i/CO«|5 l B0 : t'ci3«fcl/^#m?:^ 

wosbs^^kd 5 ■& co— ^©g&,s ; t^<2aa'n-'#a$co 
?^t>c#mcoSi^ c^jfK s ■arxflfi* co as a © sa-g-a- 

[0 0 14] S6t*fc*JSfllt CAD->xfA(:J; 

jtffiBo^^^bfcct&^wrsftmxffit, 

IBffi D D p : E5 :r Jl' t EUti:** 1 ^* HtrfBSB Fd 1 5* )V t 
<0^© ^-ftE^^iJ^-r^Xfi t <£r ill A.fc C t tt 

[0 0 15] *»WlCJ:n«, CAD^fAtiD* 

© Jg«#fi © ft£ i-M^ a -&T ffi* © BP p d d © 

^^nfcjsm^a-^^x— #©§&.& ; &5\)i'© -5 ©^t 

^©^^^©^SIl^^^^JPfibT^l)©^. 7*^ 



[0 0 16] Sfc, ffi4»*fcte*-2f©»A 5 &a*-H'© 
E«**»7bfcBK:, CADv'T.T^A^e.Sc^^^ 

t5 s ;u©5"6©V»m*»©»fi6 : ex;i'fcEilW*-0*B«> 



(4) 



[0 0 17] S&fc* afittfci&S-flaffifi^^ 
OEH^iWfTU&IRfc, ens— &<Bffiift*x;MW<0» 

[0 0 18] 

[0019] 01 fcjftf J: -5 «t«IStt^aSfi 1 0 
«i3<ti;fflifP3R*»ISWtc||ff"rsCAD'>^^A 1 

[0 0 2 0] uCTCADy^fAlU fi5ffl:E5\>KD 

f^ritfp***fT-r*a5afpj«cADS«2i, asa^?* 

J|/<DiB«*J:VfflAf^***fTTSffiiftaStCAD8« 
3£*«*TV>*. Sfc, »fiffriSCADS«2*5J:r; 

ffi^x— *A***ff 5fc*<0A*fi« 5 
[0 0 2 1] ifcttttRftSSStl 0tt» CADyX 

i cDgpa{^cAD^m2tCcfcD±^^nfegBS ; E 

p a pffr& CAD * t^fiBfflf^JsR; CAD $ Wt 

(MMCADj-?iiifg) nt. ca 

ffia^^i/^ffiaaswiH** ffifl*g-&^*J:^aiiHK 

^^^p^aftCAD^^^^^iit^^ffitoCAD 

(gPp D pffi3tCAD^-^^iA^©) 12 40 

[0 0 2 2] ddT\ ^p a ptE/£CADSg2^£>f^& 

*n^gBp a p^cADx"^^5^, rfflfl^ttj 
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[0 0 2 3] -5?, Wfifi£CAD|£«3*>&tt*&* 

± # asae* © ®@ s stf- * t $> * c 

[0 0 2 4] fc*5, gKp a D f^^CADx-^SciiSBl 1 

isjc^fiBaaiicAD^— ^aassiti 2 tc«A^x- 

^JQfSgpi 3**S8t3n* CAD'/^fAl^e»t^ 
£ nfcWafE JSfc CADr-^W fpffiiC CADr- 

[0 0 2 5] S6C*«RttS«8110lt CADv 

xfA i ©asaaftc ads«3 toraT**^^-^ 
t-saftwjeaaaw (aftto&^a) 1 6t, astws 

jaggs l 6t'J:D^^nfc^tcS^^T— 

SE^S) 18t, T-^7 7-fJH4C»»*n&Ei 
fill (DlHS&^ir^l/CDfflSa ait C ADx ^ tcS^t^ 

jsfc^&) 2 ot, gPp a p^ET r ;uoaS:^^^g©4± 

lC«3RSi*S&«)(!!)afice*lii*ffl ! aaB2 l <fc**tt8BS 

s— »offla^;v©ast*ij3&«sss:^>^^x— x» 

1 5 6^L/TCAD'>XfAl®SSS14±fcaSS 

[0 0 2 6] ElllCftUT, ftf/B«tt* CAD^fA 
1 Og£p n pffr&CAD|£fi2 £jpJlL/Tfl4TlcMt* 

AD813fePJfflUT, «S3£«4±JC«**nfc«ffl 

[0 0 2 7] -tUT, ClCD«t5&ffia : E^KOE«*5<t 
^aftfPSSCffoTA^SBS^SA^Sft^J&^T 

ttwaast c ADgt 3 t*5^T«ia*n* 1 1 1> 

Id, d^f a a4CADgI3 IC-T >^7x-XgPl 5 



(5) 



««»«H*^*»2 o*j;af*aatt*ai*«iisffl2 i 

»*tt-Y>^7x-^aBl 5£^bT^p a a ffifi:CAD=£ 
M3tliI£tl£o &*5, HI KttWSS*lTV>ft^#, 

[0 0 2 8] 21 ©«fc -5 6 >i -S*StJfi©JK 

MtVxm 1 71MH 7 HJ: 0 ft#M^R^-r*o 
[0 0 2 9] d dT> HStitSfl^rMWJ*^ 

^E^fcL yt7h30, #*3 1 , ##3 2. Tffi 3 
3, «tt«»3 8*±IX±«4 0<O*«a ; E'r>JC»L 
Tv (1) v"V!7h3 0fc#*3 l*5iU (2) 

3 1 US* 3 2 ( 3 ) T2S 3 3 OJ&gg 3 

4 0IHg|5 3 5fcJKtt»*t3 8 OtOjgg 3 9 £te#>-&:bi±, 
(4) -RB3 3(7>fl(ffi3 6 0HSE3 7 llyt7 h 3 0£ 

»±ft-&te-Br, (5) T»3 3C±i4 0^^MI) 

t ^ ^ fp* & je^cfr -5 £ t n ct o jb.*s£t s nz> o 

[0 0 3 0] S"T, CADy^rA 1 llJ^SffiStlifctStfit 
Kfff^«SIB10tt» CAD f/X'r-A 1 tick D^JBjc^n 

&i£B 1 1 tick DWS*&** A*?— 1 3 

0 1 o 

[0031] s tzmmmn^mmm ion, h 3 ks-t 

Icte, CADyXfA 1 fc<k D^fife*nfciB«»*(©aS 
ffit5\^<Dttift»fi«#, fiSUB-&jfti*J:tffii£«H* 
^frgi$ n a p ffl.fi: CADr-^ SrSSafiit C A D -r- ^ Rii 
gll 2fc«fcDtt*iMK Aa^-^fflSSSl 3£^L 
Tr- ^77^f;H 4(l*&?W-r^) (H2CDX-T-y:/l 0 

[0 0 3 2] COi^tCbTMift^-r^oaitTKiKS 

fcx-^awemsasBi oor-*77^;n 4 

ffiffl.fi: C A DS« 3 SfUfflUT, *3KSB4±fc*5*$ 

*3K W3 2,T»3 3, 3 8 43 J; ±tt 

4 OOffifilT^fT^o 

[0 0 3 3 ] d IT^f, HI 7SS0 4 fc<fc*K H 3 K 
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TjkTMSh't'TMZ&^T is * 7 b 3 0 £t&*3 1 
[0 0 3 4] £<Z>±5&f£ig£fT'5*'S\ f»Jffl#tt* 



?\ A*3SK5SfflViTS^8K4±CSSSnfcaSiBi 
: Ef;^t^^a¥ : ErJ^LTyt7 h3 0 SriSKT 

s Uf^^io3) o £©«fc3&»w#&sn*<fc* 

10 y-yZfl 04) . 

[0 0 3 5] f!jJH*rt*A*K«5*ffll>T 

$^st 4 ±ns^£ nfc^fip^^ji/o 4^ & em^ex 
;i/<hLTis*3 1 £i!tR-r&£ txf^yios) , a 

£*iJje«J3W 1 6 J: D , W3 1 KWJS-T *«fi» 

7-^*7-^77^ ;n 4 3&^tt*ttisns U77 

7106) a 

[0 0 3 6] C C1T\ £<D e fc5l£UTSiR2nfc>'**' 7 
H3 0^i*3 1lt S^Sfi4±<Z>1f:7^>H 

[0 0 3 7] &\Z. mm%te^giW4±<D-y~70j > 
Wfrlzm^ntzi^r7 b 3 0 £##3 1 

A*S«5SfflV^T3fi'&ii:SB©Ba« ; E5 :r ;U 
ffl(cDJB«W»iLT«*3 10Wtt3 1 a£iI#J-T£ 

Uf7^10 8s 04 (a) #flg) o iKDJc^&SS! 

^<i:bTyt7 h 3 0®WW|3 0 a n*. 
[0 0 3 8] -?Ut>*%* H3*3it/BI4^"r>'^7 h 
30 3 0 CO«t5^*'i>tt**ll?l^^ftV^»'& Ut7^1 0 

*3 1(04»^W|3 1 a\t&W}6b\zi/*r7 h 3 0©^t 

3 0 a±<BEJf£ffi«fcE«£ns (X77/H3, H 

4 (b) 0M> . ft 43* ZLCDEfiflSJfttt, HsafiL*iJ3£tt* 

tB^fflaspi 7tiJ:o«^@4±o-y-7^^>K i i7rt 
• Uf^^i 14) o 

[0 0 3 9] f IT, ClOcfco^^^Ha^^TW 

40 ^SSas^S-t^g^A^STfTofc*^ Ufy^l 1 
5) fctt. »fiffla»»76r[R»<o*«iaW 1 8tcJ:D, E 
i^raWSl^l!]^ (SfiflE) ^H4 

(b) \Z7jk~§T&z>teis*7 b 3 0<7)ff^M3 0 acott^ 
rpJAi <t, ttfft3 0 atH]D<D[Hlg?j[p]A 2 ^V^2yj 

f^HC7)^$IJ(JM^n^ 12) , &*5, 77 7 

71 1 5t*3ViT*rJffl*^^n6<0««W»Oft^*ft 
IEL<^t*iJWrbfc»^fctt, ®*3 1©^«3 1 

50 [0 0 4 0] CltlH^ U t?7>P s s\7 h^ct^H^I 
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rtT#*3 1 (X^^yi 1 0) c 

[0 0 4 1] dCT, frJJB*#**SB4±©1*:7^ 
112). 

[0 0 4 2] fiJJ8#«, yt7h3 0t**3 

1 t*^**nT^5*^ft«4±(DU-^^ >K^7* 20 

6) , d©E«ffi«*A*SS«SSfflV^T{E»3e'rs 

Ut7 71 1 7) o 

[0 0 4 3] £©£3t;:LT#*3 l<0EBttH**<K* 

4^^iBS^^^fdico^p a p^^;i/CDa5affifi:CAD^— 

^*Bi*ttiU Cl<^tt*aiStlfcffiiffiffl5tCAD7 sr ---^ 
KS:3^T##3 It->t7b3 O^Efi£r*©ffl3<Z>ffl5 
ffl^^i^^^W^IS^JJt-rs Ufy^l 1 30 
8) o 

[0 0 4 4] -t bT, 5/^118 tC*3i^T#* 3 1 
i^7h3 O^ffim^^cofficD^ffi^^l/tcD^lcl 1 

[0045] ^nc^fb, XT7^1 1 8{C*3V>T»* 

3 i tvt7 h 3 o^iaaw^ftsofflia^x^fc^Ba 

^S*4^95 2 0lcJ:0. Ii*ftift;§yt7H30 
i**.3 1 <h^fflIM±-#^t)^i:tTabn^C 40 

3 o <t#*3 1 i^iaATfcH-rsaBfliaaDB*, ast 

J: tf3&5t«ffi*> S ft £ ffififfiS: CAD 5 s — ^ £ 
fc, yt7h30 <h**3 1 <h(DMfc:Mgj^6Xftt|9! . 

jesftat, ->*:7 h 3 o tmm3 1 t»4««*ptFf±— 

{*<9t>CD£LT&frft£CDT, Mz-&i"r7 h3 0 (DM 

aiffisjCMLfca-&T s b**3 i»a^r^h3 ot<7)ie so 
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[0 0 4 61' ft*, :c!)J;5l:l/Tyf7h3 0l:t* 
3 1 *»Ufcfift*S*tt, «S[iB*ia*ffla»2 l tcJ: 

[0 0 4 7] ffi^;in:3^#^T<Dq$p a p^;i/ 

7^120) , ffi^3tT^^^^p D p^-x;WJS'pT^^ 

T\ 7s*ry7l 0 3 (:ioT#$3 1 (di»#3 2 

[0 0 4 8] ifcK, H171SBI3, * J: tfBI 5 iCcfc 0 , 
0 3 \ZnkT MS^xJKC&^T** 3 1 3 2 

[0 0 4 9] ^Oioftf^lS^fT?*!^, *fJJB#tt* 

?\ amis ^ffl^T*^sfi4±ic*^^nfca5fp 

^7 f ;i/(D4'^6Sip ; E-7 f ;i/iUT**3 lSriBKfS 
Uf7^10 3) o £<Z><fc3ftB&rt*ft£ft*£:* ffi 

ii^isiaaffi 1 6 ic ± o , 3 1 tc*nc-rsffifi« 

tt» »tt***iV»ttfpj««S*^trWJftt^JBJcCAD 

/104) c 

[0 0 5 0] Sfcra*K:, *«l##*ArtfeB5*fll^T 

IS B 4 ± 1 1 *jS 3 ft 35 p°d * <D + £> E B ^ x 

;i/tLTW3 2 sigw-rsi Uf^^ios) , m 
sr*j5fe#tsffi 1 6 icj: 0 , 3 2 \zttfo-rz>&&m 

tt, »«4*«*cttf»ttfPj««ffit-&tr»fttPi«CAD 

7106) o 

[0 0 5 1 ] £<Z)ck3 £LT5M^£ftfc## 3 

1^W*32H SS8t4±©*^>f>H , )fi 
lc:*^£ft£ Ufy^l 0 7) o 

[0 0 5 2] JfctC, fiJffi#«*«fiB4±0-y-^^ > 
K^rt(C«SSft&**3 1 2 i 

£fc«>, X*JSB5 &fflViT»-&*{BOEB : Ex^fi!fO 
JgtK4#m<hUT#*3 2(Z)«^*ilK-r^ Uf7^1 
0 8, 0 5 (a) #fS) • ft*> tSStt^ya-^ # 
»feJ:tf#EO*lRltVi'5JRttfCctD#«SftSo eico 

^ia^fflJoSJp^E^WojRttWfRttWS 10* 

»Ud^«tVit!pJ»f3ft Uf^yi 0 9), ffi£¥"JS4a 

affii6t«to, Efi^ExJi/Tfess^s 2tts»w^ 

#*3 1 tA^*-&5BT€ttBKlEBSft* Ufy^l 
13, EI 5 (b) #Sg) . ft*5, 2!OEfiilS*»4* 
¥«£«*fflM!a«l 7 (C c fc0«^iSB4±^-y-7* r >^ 

>K^rtts^sft* Ufy^i 1 4) o 

[0 0 5 3 ] -f-UT, ^Oi-SftS^^S^tcSoa^T^iJ 
ffl#36«eift60«tt4*«©iia^*ftjEU^t«»rL/, A 
^gfi5 7S^^OgOA^*f : fo/!:^'& Uf^yi 1 
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5) \z\t. *afi:ffiift»«i^iRifti*ffl3ias i 8Cio, e 

B^Jl/ 3 2<D&mUfa1fi-&M3 1 <fc#*3 
^**3 2<D^gj*fr (gi«).lt 0 5 (b) IC^kI- 

fc:<0*fME£ft* Ufy^l 12). 
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